This study critically examines the relevance of the perceived notions of localised production linkages, knowledge spillover and external technology transfer to the experiences of the growth of the ICT industry in China. The research is based on a major firm-level survey conducted in China's three most important mega urban regions-Beijing, Shanghai-Suzhou and Shenzhen-Dongguan-where the bulk of the Chinese ICT industry is located. The results of the survey showed a distinct landscape of ICT industrial production in which each of the Chinese regions has functioned as the site of capital investment from different sources for different strategic interests. Despite a marked regional variation in ownership, industrial structure, market orientation and technological investment, firms in all regions have invariably reported internal development as the main source of core technology. A negative relationship existed between the level of technological innovation and external orientation in both capital investment and export production. No evidence has been found to verify the hypothesis that a higher level of technological innovation would co-exist with stronger production linkages and knowledge exchanges with both local firms and foreigninvested enterprises. A further analysis of the firms with different technological performance has highlighted the significance of regional setting, ownership, ability of capital mobilisation and corporate strategy and management in the process of technological innovation.
Introduction
In recent decades, the importance of technological innovation to sustained regional economic growth in the context of intensified global competition has received great scholarly attention. Ever since Schumpeter (1934) brought up technological innovation as one of the basic factors for economic development, the dynamism of innovation has never ceased to intrigue researchers (Fagerberg et al., 2005) . Thus far, much of the scholarly effort has been devoted towards understanding the relationship between technological innovation and regional economic development. In contrast, relatively less is known about the internal mechanism of innovation. As Fagerberg et al. have observed In spite of the large amount of research in this area during the past fifty years, we know much less about why and how innovation occurs than what it leads to (Fagerberg et al., 2005, p. 20) .
Existing research on the process of innovation has initially been concerned with interfirm linkages which are believed to be central to collective learning and knowledge spillover in an industrial cluster. The dynamics of technological innovation in the developing world have been treated separately because technological upgrading in developing countries has often been seen as dependent upon technology transfer from the developed world. While the notions of localised knowledge spillover and external technology transfer have contributed to the understanding of the dynamism of innovation in the developed and developing world, there exist important theoretical issues that require clarification and further investigation. The two popular notions of knowledge spillover and technology transfer have both been centred around the production and diffusion of knowledge and technology. They tend to overlook other important factors that affect the formulation of strategies by individual firms to invest and engage in innovative activities. This paper examines the growth dynamics and regional variation of China's ICT industry based on the results of a major firm-level and cross-regional questionnaire survey conducted in 2006-07 in Beijing, ShanghaiSuzhou and Shenzhen-Dongguan-the three most important city-regions that harbour the bulk of the ICT industry in the country. Against the backdrop of the continuing theoretical debate over localised knowledge spillover and external technology transfer, the main concern of this research is with the ways in which localised interaction and external connection with foreign-invested enterprises (FIEs) have contributed to the pursuits, practices and performance of technological innovation of the individual firms in different regions. The remainder of this paper is organised in four parts. It begins with a critical evaluation of the competing interpretations of the dynamism of technological innovation in developing countries. This is followed by a clarification of our own research design and methodology. Attention is then turned to the pattern and processes of industrial clustering and technological innovation identified from the three key city-regions. A comparative study is conducted for the firms with different innovative performance to probe further into the factors that explain why certain firms have turned out to be more innovative than others. Important findings of the research are highlighted and their theoretical implications discussed in the final section.
Understanding the Dynamics of Technological Innovation in Developing Countries: Localised Knowledge Spillover or External Technology Transfer?
Over the past two decades, the dynamics of uneven regional industrial growth in the context of intensified global competition have been the subject of extensive documentation and heated debates. A great amount of ink has been spilled to shed light over why certain regions are able to maintain and enhance economic growth while others have suffered from a decline. Whereas the earlier approach utilised the concept of comparative advantages and focused on an optimal provision of key production factors, the current intellectual trend, popularised by such concepts as the 'new economic geography' and 'new regionalism' , is to emphasise the formation of competitive advantages and industrial clustering in which technological innovation and knowledge production are believed to be the key to winning intensified global competition. Among many other things, it is widely recognised that co-location of related firms could facilitate co-operation and competition, produce mutual trust, stimulate collective learning and bring about localised knowledge spillover, all of which will contribute to the growth of a regional knowledge-based economy (Fan and Scott, 2003; Porter, 1990) .
For the dynamics of technological innovation in advanced economies, much of the scholarly attention has been directed towards the concept of industrial clusters and localised knowledge spillover because it is generally believed that innovation depends to a large extent on the process of knowledge acquisition and accumulation (Döring and Schnellenbach, 2006) . Influenced by the endogenous growth theory, the prevailing view is that the characteristics of partial excludability and non-rival knowledge allow firms to benefit from the spilled knowledge without paying any fees (Fischer, 2006, p. 101) . It has been recognised that the knowledgebase of individual firms is limited and that external heterogeneous knowledge is an important complement for a firm to achieve technological innovation. Localised knowledge spillover could cut down the cost of knowledge search and scientific discovery and hence to a large extent reduce the risk resulting from the uncertainty of innovation (Audretsch and Feldman, 2003) . The localised knowledge spillover resulting from the clustering of firms is therefore identified as a major driving force for technological innovation and regional growth (Kesidou and Romijn, 2008) .
For technological innovation in the developing world, a plethora of studies exists to highlight the importance for developing countries to tap in and gain access to international knowledge production as a means to enhance their competitiveness in the global economy (Kesidou and Romijn, 2008; Lin, 2009 ). The role played by multinational corporations and the effects of technology transfer have long preoccupied the research agenda concerning technological development in the developing countries that are seen as 'late-comers' in the process of innovation (Kim and Nelson, 2000) . Despite the popular notion that MNCs have little incentive to transfer their core technology to the developing countries, recent research has shown that successful technological catch-up could be achieved if developing countries adopted sound policies towards investment in human capital, exports and industrial development (Lin and Wang, 2009; Wei et al., 2011; Zhou, 2008; Zhou et al., 2011) .
While the theories of localised knowledge spillover and technology transfer have shed significant light over the dynamics of technological innovation in developed and developing economies, a critical evaluation would identify a number of conceptual and methodological issues that require further clarification and interrogation. First, the two conceptual frameworks have both stressed the importance of interactions among the firms within or outwith a region while paying little attention to the nature, attributes and characteristics of the firms themselves as active agents and actors in the process of technological innovation. Recent studies have shown that the nature and attributes of firms (size, ownership, market orientation, etc.) have implications for technological innovation no less significant than the regional environment that surrounds the firms (Beugelsdijk, 2007) . It has also been observed that the success or failure of technological innovation of a firm is, to a great extent, dependent upon the firm's capability to find a coupling between its production and a niche in the market at which the firm has its competitive advantages (Brown and Fai, 2006) . Hence, attention should be directed more to the functioning of the firm, its internal organisation and its positionality in global production networks and commodity chains (Humphrey and Schmitz, 2002; Bathelt et al., 2004; Gereffi et al., 2005; Zhou et al., 2011) .
Secondly, the theories of knowledge spillover and technology transfer have shared a common emphasis placed on the production, exchange and diffusion of knowledge and technology without taking into consideration the role played by capital mobilisation to finance research and development. A precondition for innovation is a long-term financial commitment by which many firms have tended to be easily intimidated. The financial constraints upon firm-level technological innovation have been highlighted in a number of studies (Hyytinen and Toivanen, 2005) .
Finally, the two notions of knowledge spillover and technology transfer have tended to assume that all firms in a cluster are tempted by the benefits of innovation and would therefore like to engage in research and development activities. Explanations for why some firms are more innovative than others have been made in terms of the different capability of the firms to gain access to knowledge without paying adequate attention to the motivations of firms and the opportunity costs involved. In addition to financial constraints, there are many strategic considerations under which firms are reluctant to enter the innovation cycle (Meeus and Oerlemans, 2005) .
It is not unusual to see that the return from imitation becomes higher and certainly safer than direct investment in innovation because the latter is plagued with risks and uncertainty and could easily end up with market failure (Christensen, 1997) .
The controversy and limitations of the extant literature identified warrant further investigations of the actual practices in different world regions. Against this conceptual and theoretical backdrop, this study is conducted to examine several important issues that are highly relevant to on-going debates and enquiries concerning the dynamics of technological innovation. 
Data and Methodology
The purpose of this study is essentially to probe into the internal dynamics of the growth of China's ICT industry in different regional contexts. To accomplish this objective and to address the specific issues raised in the foregoing section, two working hypotheses are made. First, there exists a significant and positive relationship between the extent of localised interactions among firms within a region and the innovative performance of the firms. Secondly, there exists a significant and positive relationship between the extent of interactions with foreign-invested enterprises (FIEs) and the innovative performance of Chinese ICT firms. The data used in this research are derived from a major firm-level questionnaire survey we conducted during 2006-07 in the three most important mega urban regions in China-namely, Beijing, Shanghai-Suzhou and Shenzhen-Dongguan. These three regions occupy a tiny portion of the total territory of China, but they contributed Note: This map is derived from the calculation of the data for the above-scale ICT manufacturing enterprises which include all state-owned enterprises and those non-state-owned enterprises whose annual sales revenue is larger than 5 million yuan.
Source: MII (2008).
developed by China's State Statistical Bureau (CSSB) on the basis of the 2004 first national economic census. The sample size was predetermined with the target of a 5 per cent sampling rate based on the national database. We then proportioned the sample size based on the sectorial and regional information obtained from the national database and made necessary adjustments to ensure a sample size larger than 30 for all sub-categories except semi-conductors.
We designed our structured questionnaires in accordance with our research questions, hypotheses and objectives. Two sets of questionnaires were made: one for hardware manufacturing (manufacturing of computer/communication equipment, code nos SIC 401 and 404; semi-conductors, code nos SIC 4052 and 4053 and electronic parts, code nos 4051 and 406) and the other for software design (code no. SIC 62). The questionnaires were then administered by a professional survey company which is an offshoot from and still maintains a close affiliation with the China State Statistical Bureau. The survey of Shenzhen and Dongguan was conducted as a pilot during October and November 2006, and that was followed by subsequent surveys of the sampled firms located in Beijing, Shanghai and Suzhou in the spring of 2007. A total of 1023 valid responses to the questionnaires were received, including responses from 633 hardware firms and 390 software companies.
Our analysis takes two steps, starting with an identification of the diverse regional trajectories of technological development and then probing further into the firm-level dynamism of technological innovation. A common objective that runs through our analysis at both regional and firm levels is to interrogate how localised knowledge spillover and connections with foreign-invested enterprises have contributed to the technological innovation of the firms and regions in a rapidly developing economy.
A Diverse and Deviant Geography of ICT Production: Technological Innovation, Localised Production Networks and External Technology Transfer
The ICT industrial landscape emerging in China is characterised not simply by a remarkable regional variation that could be easily anticipated but, more importantly, by different matching between the interests of the Chinese regions and FIEs, different strategies and approaches adopted towards R&D and, ultimately, a different dynamism of technological innovation. First, each region has formed its own kind of public-private partnership and has developed its own linkages with different kinds of foreign investor. In an alternative perspective of the multinationals, each of these Chinese regions has been placed in a different position on the agenda of global accumulation by dispossession. Figure 2 summarises the ownership structure of the ICT firms we have surveyed from the three regions. Beijing is dominated by domestic capital and has the highest presence of individual firms that are privately owned (getijingji). Zhongguancun-China's Silicon Valley-has been the birthplace of non-governmental and privately owned high-tech firms, many of which are off-shoots from state-funded research and educational institutions (Zhou, 2008) . The Shanghai-Suzhou mega urban region has the highest proportion of firms chosen by multinational corporations as their branches in China (Sun, 2002; Lin and Wang, 2009; Wei et al., 2011) . The ShenzhenDongguan region, as the prime production site of outsourcing from Hong Kong, has the highest percentage of firms established and owned by Hong Kong and Taiwan (Wang and Lin, 2008; Wang et al., 2010) . In other words, these three regions have been situated differently on the national and international agenda of ICT industrial development-Beijing as the national hub of R&D, Shanghai-Suzhou as a branch of foreign technological operations in China and Shenzhen-Dongguan as the production site to accommodate those relocated from Hong Kong . The results of our questionnaire survey in the three regions have revealed different regional strategies and approaches dealing with R&D. Table 1 summarises the input in R&D by employment and expenditure among the three regions. The firms we surveyed in Beijing reported the highest proportion of the labour force and highest share of expenditure devoted to R&D. Firms in Shanghai-Suzhou took the second place and those from Shenzhen-Dongguan were third. Obviously, firms in these three regions have been positioned differently in the global pipeline of ICT industrial production and technological innovation.
Despite their different relationship with foreign and domestic enterprises, all the firms we surveyed in the three regions have provided a similar response when they were asked about where they had obtained their core technology. Internal development has been identified by all surveyed firms across the three regions (95 per cent in Beijing and over 60 per cent in the other two regions) as the most important source of core technology although the degree of importance varied slightly from region to region. The dominance of internal devel opment in technological innovation has been outstanding for the firms in Beijing. By comparison, imports of foreign technology with or without modification through use have played some important role in the development of core technology for the firms in the Shanghai-Suzhou and Shenzhen-Dongguan mega urban regions. For China to move along the path of technological upgrading, the key will still be indigenous R&D rather than external technology. It is interesting to note from the responses to our survey that universities and research institutions were not identified as an important source of core technology, even in Beijing where China's most prestigious universities and R&D institutes are clustered. Other than training high-tech talents, Chinese universities and research institutions do not seem to have contributed what they should to the technological upgrading of the ICT industry.
How then did the firms of different regions differentiate among themselves in technological innovation, and why? Table 2 shows the results of responses from the firms in the three regions to our questions about the performance of innovation in two indicators-namely, share of new products in the total sales revenue and percentage of firms with one or more granted invention patents. In both indicators, firms in Beijing reported a record significantly ahead of those in the other two regions. The one-way ANOVA test revealed that there exists a statistically significant regional difference in the share of To test our hypotheses concerning the importance of localised production networks, knowledge spillover and linkages with FIEs to the regional performance of technological innovation, we have included relevant questions in our questionnaires and the responses have shown a rather intriguing pattern that deviates from our original expectation. Table 3 shows the results of our questionnaire survey of the ICT firms in the three mega urban regions concerning the extent of their production linkages with local firms and FIEs. Although the firms in Beijing outperformed their counterparts in the other regions in technological innovation, they reported the least extent of local production networking and linkages with FIEs. For example, the share of local purchases reported by the firms in Beijing was only 37 per cent, significantly lower than what was reported by those in Shanghai-Suzhou (47 per cent) and those in Shenzhen-Dongguan (51 per cent). A similar pattern is observed in the percentage of local customers, percentage of sales revenue from local sub-contractors and percentage of sales revenue from local contractors. Responses to our questions concerning the importance of production linkages with FIEs have shown almost an identical pattern. Firms in Beijing with the highest level of innovation among the three regions reported the least share of FIE customers, percentage of imported parts, share of domestic purchases from FIEs, share of FIEs from major parts purchases and percentage of sales from foreign contractors (Table 3 ). It appears that the results of our survey did not provide any convincing evidence to verify the two hypotheses we made on the basis of the conventional wisdom of localised production networks. If localised production linkages with domestic and foreign firms did not appear to be the factor explaining regional variation in technological innovation, did localised knowledge exchange contribute to a better technological performance? An analysis of the results of our questionnaire survey did not provide any evidence strong enough to suggest a positive and decisive relationship. Tables 4 and 5 summarise the results of our survey concerning technological linkages with local and foreign firms within the same region. Despite some regional variation, the majority of the firms across the three regions reported the formation of partnerships or co-operation with domestic and foreign firms in the process of technological development as either non-existent or unimportant. The majority of these firms also reported no or very little technology transfer or seeking technology advice from domestic and foreign firms within the region. This pattern is consistent with the one identified in the foregoing section in which internal development was reported as the main source of core technology. It is also consistent with the Notes: ** the mean difference is significant at the 0.01 level; * the mean difference is significant at the 0.05 level.
Source: authors' survey. findings of several recent studies (Sun, 2002; Wang and Lin, 2008; Zhou et al., 2011) . It does not lend any support, however, to the hypotheses we made in line with the popularly perceived notions of localised production network and localised knowledge spillover.
Firm-level Technological Dynamism: Production Linkages, Knowledge Exchange or Other Factors?
The analysis in the foregoing section aggregated firms at a regional level for comparison. The results only demonstrated the importance of a regional political and institutional environment, rather than localised production networks or external technology transfer, to technological innovation in China. Such a regional comparison needs to be cross-checked with and supplemented by a firm-level analysis. To do this, we divided our sampled firms into the two groups of innovative and non-innovative firms using the number of granted invention patents as a yardstick. Innovative firms are those that have been granted at least one invention patent. We then systematically compared these two groups of firms in terms of their extent of production linkages and knowledge exchange with both local firms and FIEs. The results of comparison are listed in Tables 6 and 7 . -25; 3: 26-50; 4: 51-75; 5: 76-100. b The importance or frequency is ranked from 0 to 4, with 0 meaning no such linkages and 4 referring to most important or most frequent.
Notes: * the mean difference is at the 0.05 significance level; ** the mean difference is at the 0.01 significance level.
Source: authors' survey.
Firms in the two groups reported a different extent of production linkages with local firms as indicated in the different share of local purchases in domestic purchases, percentage of local customers, percentage of local contractors and local sub-contractors. These differences are not, however, statistically significant according to the results of the T-test. The only exception lies in the percentage of local sub-contractors in which the two groups of firms showed a difference that is statistically significant. Even here, the result of comparison took us by surprise: non-innovative firms reported a percentage of local sub-contractors higher than that for the innovative firms. In fact, non-innovative firms reported an extent of local production linkages slightly higher than that for the innovative firms in three of the four indicators (Table 6 ). This peculiar pattern suggested that the local production linkages built by these firms had little to do with innovative activities and that innovative firms have managed to obtained their granted invention patents by means other than local production linkages.
If local production linkages cannot explain why some firms turned out to be more innovative than others, can we turn to the factor of knowledge exchange as a possible source of innovation? Here, the results of comparison appear to be closer to normal theoretical expectation, but overall the evidence found looks rather weak. As already presented in the foregoing section, the overwhelming majority of the firms we surveyed reported either the formation of partnerships, co-operation and exchange with other local firms in the process of technological innovation either not to exist or to be unimportant. This unenthusiastic response applied to the majority of firms in all regions and it did not change when the firms were reclassified into innovative or non-innovative. Nonetheless, innovative firms did show a higher frequency than the non-innovative firms in giving an 'importance' response to our questions concerning knowledge exchange with other local firms (Table 6) . Although an overwhelming majority of the firms, innovative or non-innovative, did not consider localised knowledge exchange to be important to their technological development, innovative The importance or frequency is ranked from 0 to 4, with 0 meaning no such linkages and 4 referring to most important or most frequent.
Source: authors' survey.
firms appear to have a stronger desire and more positive attitude towards knowledge exchange than the non-innovative ones.
A further analysis of production linkages and knowledge exchange with FIEs has identified a pattern similar to the one already discussed. As shown in Table 7 , innovative and non-innovative firms reported different extents of production linkages with FIEs, but these differences are not statistically significant. The share of foreign customers is the only area that sets the two groups apart far enough to warrant our attention. However, non-innovative firms actually reported a higher share of foreign customers than their innovative counterparts, which deviated from our original expectation. No evidence is found here to link stronger production linkages with FIEs with a better performance of the firms in technological innovation. As for the factor of knowledge exchange with FIEs, innovative firms gave a more positive response than noninnovative firms to our questions concerning the importance of forging partnerships, cooperation and technology transfer with FIEs. However, the majority of firms, regardless of where they are located or how innovative they are, did not consider knowledge exchange with FIEs to be an important factor contributing to firm-level technological innovation (see Table 5 ). This pattern is consistent with the findings of several recent studies that the core technology of Chinese ICT firms comes primarily from R&D within the firm and that a stronger presence of FIEs did not lead to a higher level of technological innovation in Chinese regions (Sun, 2002; Zhou et al., 2011) .
If production linkages and knowledge exchange with local firms or FIEs did not seem to be significant enough to explain why some firms are more innovative than others, what then are the factors that really make a difference in the process of technological innovation for the Chinese ICT firms? We probed further into the responses to our questionnaires and have obtained some important insights into the special dynamism of technological innovation in the Chinese anomaly. Table 8 compares the internal characteristics of innovative and non-innovative firms. Our analysis focuses on those attributes that are considered to be statistically significant according to the results of the T-test.
First, the regional setting appears to make a significant difference to the innovative performance of the firms. A chi-squared test confirmed that there exists a significant regional difference between innovative and non-innovative firms among these three mega urban regions (chi-squared = 26.061, P = 0.000). Not surprisingly, Beijing-the national hub of China's high-tech industry-hosted the largest share of innovative firms (38 per cent). This was followed by the Shanghai-Suzhou mega urban region (20 per cent) and Shenzhen-Dongguan corridor of export production (14 per cent). Although there is little 'local buzz' through which localised production networks and knowledge spillover would supposedly bring about innovation for Chinese firms, a 'local base' with a rich accumulation of human resources, an innovative cultural tradition and institutional support such as that characteristic of Beijing's Zhongguancun-China's Silicon Valley-have clearly been conducive to technological innovation. Given the special nature of the Chinese political economy, the strategic position held by the region in the national economy and its coupling with the interests of the state have also been instrumental in the incubation and growth of innovative activities. Conversely, a regional setting dominated by FIEs and functioning simply as an outlet of labour-intensive manufacturing in the global pipeline has proved to be less favourable to technological innovation (Sun, 2002; Wei et al., 2011; Zhou et al., 2011) .
Secondly, ownership of the firms is found to be an important factor setting the innovative firms apart from the non-innovative ones (chi-squared = 14.919, p = 0.037). Although the Chinese economy has undergone profound market transition through which the private sector and FIEs have been provided with greater space to grow, key projects with strategic national interests have remained owned and directly controlled by the state. As a consequence, state-owned enterprises (SOEs) have been found to outperform other firms in technological innovation at this particular historical juncture. Among the firms that responded to our survey, those owned by the state reported the highest share of new products out of the total sales revenue (39.4 per cent). The one-way ANOVA test revealed that there exists significant difference in the share of new products in the total sales revenue among ownership types of the firms. We use the Scheffe test further to examine the pattern and the results show that state-owned enterprises have produced a share of new products in total sales revenue significantly higher than that generated by either the subsidiaries of foreign-owned enterprises or the firms owned by the Chinese industrialists in Hong Kong and Taiwan. In the case of the US, it has been well documented that federal spending in the military industry in the 1960s was instrumental in the growth of the risky high-tech sector. In the case of China, government support has been equally instrumental, if not more so, to the innovative performance of the ICT firms, and investment in the SOEs has clearly been a direct support of the government. This does not mean that the private sector and FIEs will lag behind forever. As the Chinese economy continues to 'grow out of the plan' , it is foreseeable that the non-state sector will play a growing part in the ICT industrial production and innovative activities.
Thirdly, the ability of the firms to mobilise capital, including venture capital and floating assets, stands out as another important factor explaining why some firms are more innovative than others. Of the two groups of firms, those with a better performance in innovation were able to mobilise capital and pay their workers, particularly R&D workers, a monthly salary significantly higher than that paid by the non-innovative firms (Table 8) . Given the fact that innovative activities are usually long-term and risky investments that may not bring about instant returns, the mobilisation of venture capital has naturally been crucial to the pursuit of technological innovation. In the case of China, capital mobilisation of the firms has remained highly dependent upon the support of the central and local governments who control the banking sector. It is therefore not surprising to see that those firms with a better economic and financial partnership with the central or local government have done a better job in technological innovation. For innovative firms, the share of government purchase in their total sales (13 per cent) has been significantly higher than that for the non-innovative firms (4 per cent). This pattern is consistent with the one identified from ownership.
Finally, the determination of the firms to embark upon the long and risky journey of R&D has made a significant difference in bringing about innovation. A comparison of the two groups of firms suggests that the innovative firms have allocated a portion of capital and personnel to R&D activities significantly higher than that committed by the non-innovative firms (Table 8) . Moreover, innovative firms devoted a larger share of workers for marketing purposes and managed to occupy a larger share of the top tier of the national market for their core products. For instance, over 35 per cent of the innovative firms were able to occupy the top five positions in the national market for their core products, whereas only 16 per cent of the innovative firms were able to do this. This pattern suggests that the corporate strategies and managerial skills of the firms have obviously played a role no less important, if not greater, than such external forces as production linkages or knowledge spillover in the process of technological innovation.
Conclusion and Discussion
One of the controversial issues that has attracted considerable attention from researchers and policy-makers in recent years has been the dynamism of technological innovation in the process of sustained urban and regional development in the era of intensified global competition. After a brief episode of fascination with the seemingly irresistible global market forces, the new intellectual trend is to turn to some localised production networks that have embedded and glued footloose economic activities in an increasingly slippery space. The prevailing view is that the competitive advantages of cities and regions rest upon the cultivation of some dense localised production networks, mechanisms of knowledge spillover and industrial clustering which are believed to be conducive to technological innovation and sustained economic growth. Recent theoretical attempts to connect 'local buzz' with 'global pipeline' and evaluate the 'strategic coupling' of the imperatives of global capital accumulation with local assets and conditions have provided new and useful insights (Bathelt et al., 2004; Yeung, 2009; Zhou et al., 2011; Wang et al., 2010) . It remains unclear whether or not and how actual practices in different world regions have played out of the logics of production networks.
This study investigates the patterns and processes of industrial production and technological innovation in the ICT manufacturing sector in China. Our analyses of the data gathered from a large survey of the firms in the three major mega urban regions of the country have identified a distinct landscape of industrial production and technological innovation characterised by both various regional trajectories of growth and a peculiar dynamism of innovation that deviates from normal theoretical expectation. Each of the three regions in our study has been developed into a site of industrial production by different kinds of capital for different purposes. Beijing is characterised by the dominance of domestic capital, strong enterprise-government connections and orientation to the domestic market. The Shanghai-Suzhou region has been chosen by multinational corporations to develop their branches in China. The Shenzhen-Dongguan region has been turned into an outlet of production outsourcing by the Hong Kong industrialists who share a common cultural root and enjoy geographical proximity. Instead of a singular territorialisation of global capital in China or a sequential movement of technological diffusion from one region to another, what we have found is essentially a juxtaposition of multiple and different kinds of capital territorialisation taking place at the same time but in different locales, each involving different actors and agents with different strategic interests and hence different dynamism of industrial production and innovation.
Despite a marked regional variation in industrial structure, ownership, market orientation and technological development, firms in all regions have invariably identified internal R&D as the main source of core technology. A cross-regional comparison of the firms has revealed a negative relationship between the presence of foreign-invested enterprises and export production on one hand and the level of technological innovation on the other. This is the result of the nature of the Chinese ICT industrial firms which have occupied primarily the low-end position of manufacturing with low production costs as the main comparative advantages. It is also the result of the fact that domestic and foreign firms are not 'sleeping in the same bed' of technological innovation and, even when they did 'sleep in the same bed' they were 'having different dreams' . Our firm-level surveys and subsequent interviews have suggested that many firms tended to see foreign and even domestic firms in the same region as rivals and competitors from whom information should be kept as commercial secrets rather than helpful partners for technological advice, knowledge exchange or co-operation.
Our research has not found sufficient evidence to verify the two hypotheses we made concerning the relationships between technological innovation, production linkages and knowledge exchanges with both local firms and foreign-invested enterprises. Firms in Beijing with the highest level of innovation of all have surprisingly reported the least extent of production linkages and knowledge exchanges with local or foreign firms. A further comparison of the firms with different levels of innovation revealed no significant contribution made by localised production linkages to technological innovation. Instead, the nature and attributes of the firms are found to be the significant factors that set apart innovative from non-innovative firms. Important attributes of the firms included their regional setting, ownership, ability to mobilise venture and floating capital, and corporate strategy and management. The roles played by the state and enterprise-government affiliations are also significant determinants of the level of technological innovation demonstrated by indigenous Chinese firms. The peculiar Chinese case has raised important questions concerning the relevance and adequacy of the popular notions of the 'new economic geography' and 'new regionalism' that overemphasise the explanatory power of localised production networks at the expense of the firms themselves as actors and agents in the process of technological innovation. Statistical Bureau, 2008, p. 547 ). 2. It should be noted that our usage of patent registration as a measurement of innovation has set a standard higher than normal expectation. A lower percentage of firms with granted invention patents in the Shanghai-Suzhou and Shenzhen-Dongguan regions does not deny the existence of technological upgrading through the setting up of new production lines, procurement of intermediary products and introduction of quality control.
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